Introduction
~i s -[ P t C l~( N H~)~l a n d second-generation analogues are used as anticancer agents.2 Biologically active components such as hormones) or 1,2-diphenyl-substituted ethylenediamines [PtCl,(am) ]-(am = NH3 or caffeine)13P a n d [Pt(am),-(phosphono carboxylate]-i3b proved to be active. For this reason we have prepared cis-[PtCI2(NH3)(am)] and C~~-[ P~C I ( N H ) )~-(am)]CI complexes with 3-(2-aminoethoxy)estrone (la) and 3-(2-aminoethoxy)estradiol (lb) as amines.
Experimental Section
Starting Materials and Physical Methods. The complex K [PtCI,(N-H,) ] was prepared according to Elleman" and Dhara, ) , 5.07; N, 4.70. Found: C, 40.17; H, 5.18; N, 4.71. 2b was prepared by the same procedure, which gave 122 mg (78%) of product, mp 194 OC dec. Anal. Calcd for C20H32C12N202Pt: C, 40.14; H, 5.39; N, 4.68. Found: C, 40.48; H, 5.17; N, 4.41. [PtCI (NH3) C20H, , C12N302Pt: C, 39.16; H, 5.42; N, 6.85. Found: C, 39.1 I; H, 5.74; N, 6.71 Kinetic Crystal Violet Assay. The detailed procedure has been described and evaluated e1se~here.I~ Briefly, the cells (passage 187 from origin) were seeded (100 pL/well) in 96-well flat-bottomed microtitration plates (Falcon Plastics 3075, Heidelberg, FRG) at an appropriate density of ca. 15 cells per microscopic field (Leitz, Diavert, 320X). After 48 h, the medium was carefully removed by suction and replaced by fresh medium (200 pL/well) containing drug (drugs were added as a 1000-fold concentrated stock solution) or pure solvent. The platinum complexes were dissolved in DMF; the stock solutions of Tamoxifen were prepared with 70% (v/v) EtOH. On every plate, rows 5 and 6 (n = 16) served as controls (containing the appropriate solvent), whereas two vertical rows (n = 16) per drug concentration were used. After various times of incubation, the culture medium was shaken off and the cells were fixed with 100 pL of 1% glutardialdehyde in PBS per well for 15 min. The fixative was replaced by 150 pL of PBS per well and the plates were stored in the refrigerator (4 OC). At the end of the experiment all trays were stained simultaneously with 0.02% aqueous crystal violet solution (100 pL/well) for 30 min. Excess dye was removed by rinsing the trays with water for 15 min. The stain bound by the cells was redissolved in 70% ethanol (180 pL/well). Absorbance was measured at 578 nm by using a BIOTEK 309 Autoreader (Tecnomara, Fernwald, FRG where T is the mean absorbance of the treated cells, C is the mean absorbance of the controls, and C, is the mean absorbance a t the time (i = 0) when drug was added. The calculated experimental errors for T/C, (according to the Gaussian formula) amounted to about 10% after prolonged times of incubation.
Results and Discussion
3-(2-Aminoethoxy)estrone (la) and 3-(2-aminoethoxy)estradiol We chose DMF as solvent, which, according to Kong and Rochon's suggestion, improves solubility and affects favorably the desired equilibria." By using DMF as a solvent, Passini improved the yield of anionic complexes.lk 3b was also prepared by a two-step reaction sequence: cis-[PtCl,(NH, The separation of 3 and 5 is easy since the tetraamine complex 5 is insoluble in any organic solvent, whereas the less polar trans isomer 4, unlike the cis isomer 2, is soluble in EtOAc.
All complexes exhibit in their IR spectra NH stretching absorptions at 3400-3100 cm-', aliphatic CH bands of hormone skeleton at 2920 and 2850 cm-I, the C=O stretching of estrone (20) at 1735 cm-I, and aromatic C-C bands at 1605 cm-I. The isomers k , b and 4a,b differ in their Pt-Cl absorptions. The Pt-Cl band of the cis isomers 2a,b appears at 322 cm-' whereas that of the trans-4a,b is observed at 330 cm-I. A similar difference has been found for cis-and t r~n s -P t C l~( N H , )~.~~*~~ In the 'H NMR spectra (Table I) Table I ). These similarities rule out a metal-catalyzed rearrangement of the ligand during formation of the complexes. The main differences are observed in the chemical shifts of the aminoethoxy group. In the free ligand, CH2N appears as a quartet around 2.90 ppm and CHzO appears as a triplet at 3.90 ppm (J = 5.5 ppm), whereas in the complexes CH2N protons are shifted to 3.10-3.20 ppm and become very broad. CHIO protons are shifted to the 4.10-4.20 ppm region and overlap with a part of the Pt-NH protons. The I3C NMR spectra of the complexes are similar to those of the corresponding ligands. The assignment of all carbons is not possible owing to the overlap with DMF-d7 carbons, and information about the difference between the coordinated and uncoordinated CH2NH2 group is not available.
In the 195Pt NMR spectra, the difference in chemical shifts of cis and trans isomers is 7 ppm. Farrell and QuZ5 observed 4 ppm Conductivity of the ionic complexes 3a and 3b in DMF was 57 and 54 $3 respectively, as compared with 2-5 p S for the free ligands and for 2a, 2b, 4a, and 4b.
Antitumor Tests. 
Introduction
Comparatively few detailed investigations of the EPR spectra of low-spin iron(II1) complexes have been undertaken,'? and for those compounds which have been studied, the interpretation of their spectra has been complicated by the fact that the g values are very sensitive to the splitting of the ,T2, ground state. This may be difficult to estimate, as the 2T, state is both Jahn-Teller unstable and strongly influenced by the *-bonding properties of the ligands. Past studies have sometimes required orbital reduction factors greater than unity, which is chemically unreasonable unless the parameters are modified to include the effects of configuration intera~tion.~ Recently, the preparation of a novel complex of iron(II1) with the sexidentate ligand 6,13-dimethyl-1,4,8,1 l-tetraazacyclotetradecane413-diamine (diammac), was reported. ' The geometry of the cation [Fe(diamma~)](ClO~)~ is shown in Figure 1 . This provides an ideal system to investigate the relationship between the g tensor and the metal-ligand bonding parameters of a low-spin iron( 111) complex, since simple bonding considerations suggest that *-bonding interactions with a saturated amine of this kind should be negligible. Moreover, the unit cell of [Fe(diammac) ] (C104)3 contains two complex cations in the asymmetric unit, possessing slightly different geometries: which allows the influence of changes in the stereochemistry upon the EPR spectrum to be probed. In contrast to previous studies in which perturbation formulas have been used to relate the g values to the energies of higher states,' in the current work the g tensors are interpreted by carrying out calculations using the computer program CAMMAG, extended to treat the complete dS basis set. This program, developed in its original version by Gerloch and co-workers,5 has recently been used to successfully interpret the energy levels and g values of a wide range of transition-metal complexes within the framework of the angular overlap model (AOM).6 The present paper reports the single-crystal EPR spectrum of [Fe(diamma~)](ClO,)~. The g tensors of the two [Fe(diammac)13+ units present in the complex are interpreted and compared with those reported for other polyamine complexes of Fe(II1).
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